The role of information technology in any environment is simple to support the short and long term goals of the organization. In the academic world it means supporting the institution's mission, vision, and goals articulated in its strategic plan. The final result of any strategic plan is typically a set of high-level objectives that contain specific goals with detailed timelines for their completion. This study was carried out to ascertain the Nigerian experience in re-engineering university education through strategic information management. To achieve this objective, three research questions and one hypothesis were formulated, answered and tested respectively. Survey research design was used and a structured questionnaire was developed for data collection. A population of 330 information managers in information system units in federal universities in Nigeria was used for the study. The questionnaire was face-validated by three experts knowledgeable in strategic information management. An internal consistency co-efficient of 0.88 was obtained by using Cronbach alpha technique. Data collected from 322 of the respondents were analyzed for the study. Mean and standard deviation were used in data analysis, while ANOVA was used to test the hypothesis. The findings of the study revealed vital processes in teaching/learning, research, and university administration that despite the investments on information management in the universities, have not been re-engineered through strategic information management to a great extent.
Introduction
Strategic management is the art and science of formulating, implementing and evaluating cross-functional decisions that will enable an organization to achieve its objectives [1] . It is the process of specifying the organization's objectives, developing policies and plans to achieve these objectives, and allocating resources to implement the policies and plans to achieve the organization's objectives. Strategic management, therefore, combines the activities of the various functional areas of a business to achieve organizational objectives. It is the highest level of managerial activity, usually formulated by the board of directors and performed by the organization's chief executive officer (CEO) and executive team.
Strategic information systems on the other hand are those computer systems that implement business strategies. As opined by Shirazi and Soroor [2] , they are those systems where information services resources are applied to strategic business opportunities in such a way that the computer systems have an impact on the organization's products and business operations. Strategic information systems are always systems that are developed in response to corporate business initiative. The ideas in several well-known cases came from information services people, but they were directed at specific corporate business thrusts. In other cases, the ideas came from business operational people, and Information Services supplied the technological capabilities to realize profitable results. Most information systems are looked on as support activities to the business. They mechanize operations for better efficiency, control, and effectiveness, but they do not, in themselves, increase corporate profitability. They are simply used to provide management with sufficient dependable information to keep the business running smoothly, and they are used for analysis to plan new directions. Strategic information systems, thus, become an integral and necessary part of any business, and directly influence market share, earnings, and all other aspects of marketplace profitability. They may even bring in new products, new markets, and new ways of doing business. They directly affect the competitive stance of the organization, giving it an advantage against the competitors [3] . Furthermore, strategic systems are those that link business and computer strategies. They may be systems where a new business thrust has been envisioned and its advantages can be best realized through the use of information technology. They may be systems where new computer technology has been made available on the market, and planners with an entrepreneurial spirit perceive how the new capabilities can quickly gain competitive advantages. They may be systems where operational management people and Information Services people have brainstormed together over business problems, and have realized that a new competitive thrust is possible when computer methods are applied in a new way [4] .
Information systems can be viewed strategically as competitive networks, as a means of organizational renewal, and as a vital investment in technologies that help an enterprise achieve its strategic objectives. According to O'Brien [5] , the strategic role of information systems involves using information technology to develop products, services, and capabilities that give a company strategic advantages over the competitive forces it faces in the global market place. So, a strategic information system can be any kind of information system that helps an organization gain a competitive advantage, reduce competitive disadvantages, or meet other strategic enterprise objectives.
The role of information technology in any environment is simple to support the short and long term goals of the organization. In the academic world it means supporting the institution's mission, vision, and goals articulated in its strategic plan. The final result of any strategic plan is typically a set of high-level objectives that contain specific goals with detailed timelines for their completion [6] . University education is directed by distinct objectives. According to Massy [7] high-quality undergraduate education is just one of the objectives of colleges and universities; research and graduate education and, for some institutions, public services also are important. Fulfilling these objectives in university education is a great challenge; it imposes specific demands, not only on scientific content but also on teachers and teaching methods. Teaching must stimulate students to learn, to seek information and to critically synthesize information and knowledge, also to offer possibilities for applying acquired skills [8] . This means a re-engineering of the teaching methods and information management/ technology used.
The concept of re-engineering according to Hammer and Champy in Business Dictionary [9] is a fundamental rethinking and radical redesign of business process to achieve dramatic improvements in critical measures of performance such as cost, service, and speed. It is systematic to start over and reinvent the way with which a firm, or a business process, gets its work done. It is also the analysis and design of workflows and processes within and between organizations [9] . As stated by Hammer & Champy [10] , Information technology (IT) has historically played an important role in the reengineering concept. It is considered by some as a major enabler for new forms of working and collaborating within an organization and across organizational borders.
Consequently, Abdous and He [11] , opined that in spite of academics' often skeptical stance against business process re-engineering, and other management concepts, which may seem foreign to the organizational culture of higher education, many universities have reengineered their internal processes. Higher Education institutions have invested heavily in business process reengineering, leveraging information technology to improve services and reduce costs. Higher institutions in Nigeria are not left out, thus, as they faced the challenges of the 21 st century, it became imperative to rely on the power of computer-based information systems for efficient delivery of services in a cost-effective manner. This interest in rethinking processes and procedures is driven mainly by budget shortfalls, information technology infusion, and external pressures for greater accountability and responsiveness [12] . Despite this enthusiasm and heavy investment from Higher Education institutions in Nigeria, the universities have never been able to achieve the kind of result they desired [13] . It is against this background that this study sought to assess the extent to which Nigerian universities utilize strategic information management to re-engineer the academic processes for better results, in order to detect the loop holes and determine the areas that need improvement or more attention. Specifically, an attempt was made to determine the extent to which strategic information management is used to re-engineer: 1). Teaching and Learning 2). Research 3). University Administration
Hypothesis
There is no significant difference in the mean responses of information managers in the federal universities in Nigeria on the extent to which strategic information management is used to re-engineer university education.
Methods
The survey research design was adopted for the study.
The study was conducted in the federal universities with Information Systems (IS) units in the six geopolitical zones of Nigeria. The population was 520 information
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The standard deviation was used to determine the closeness or otherwise of the responses of the respondents to the mean. Any item with a low standard deviation indicated that there were less variations in the responses of the respondents, indicating that the mean values of the items were valid.
managers from the 25 federal universities with Information Systems (IS) units. A sample size of 330 information managers obtained through a multi-stage sampling technique by selecting two universities from each of the six geo-political zones of Nigeria was used for the study and was distributed as follows: 52 from North West, 77 from South East, 35 from South West, 50 from North Central, 67 from South South, and 49 from North East. The instrument for data collection was a structured questionnaire on a 4-point scale as follows: Very Great Extent (VGE), Great Extent (GE), Moderate Extent (ME), Little Extent (LE), and Very Little Extent (VLE) with weightings of 5, 4, 3, 2, and 1 respectively. The questionnaire was face-validated by three experts and the Cronbach alpha technique was used to determine the internal consistency of the instrument, which yielded a coefficient of 0.88.
Results
The results of the study were obtained from the research questions answered and hypothesis tested as shown in Tables 1-3 .
Research Question 1 To what extent is strategic information management utilized in re-engineering teaching and learning in federal universities in Nigeria?
The data for answering the research question and testing the hypothesis are presented in Table 1 . The weighted mean was used to answer the research questions. The mean of the items was interpreted in relation to the real limit of numbers of the rating scale used for data analysis. Items with means ranging from 4.5 -5.00 are utilized in a very great extent, those with means ranging from 3.5 -4.00 are utilized in a great extent; the items with means ranging from 2.5 -3.49 are utilized in a moderate extent; those with mean ranges between 1.5 -2.49 are utilized in a little extent; and items with mean ranging from 0.5 -1.49 are utilized in a very little extent. ANOVA statistic was used to test the null hypothesis. The null hypothesis of no significant difference was accepted where F-calculated was less than the F-table values respectively at 0.05 level of significance at appropriate degrees of freedom and was rejected if otherwise. Table 1 shows that item 7 had a mean value of 3.67 indicating that the universities utilize IT to strategically re-engineer admission services to a great extent. Seven items had their mean values ranging from 2.95 -3.49 indicating that the universities utilize strategic information management to re-engineer those items to a moderate extent. Items 3, 5, and 8 had mean values of 2.40, 2.48 and 2.06 respectively showing that the universities utilize strategic information management to re-engineer these items to a little extent.
Data in Table 1 further revealed that 6 items had their f-calculated less than the f-table value (3.09), showing that for those items, the null hypothesis of no significance was accepted, while it was rejected for the remaining 5 items whose f-calculated values was greater than the f-table values. The Table also showed that the standard deviation of the items ranged from 0.49 -1.24 which is a low range of values, indicating that there were less variations in the responses of the respondents, showing also that the mean values of the items were valid. The data further indicates that the respondents varied in their responses more on the extent of utilization of strategic information management to re-engineer the computation/processing of student's results (SD = 1.24) than on the provision of internet services for learning materials (SD = 0.49).
Research Question 2 To what extent is strategic information management utilized in re-engineering research in federal universities in Nigeria?
The data for answering this research question and testing the hypothesis are presented in Table 2 .
Data in Table 2 revealed that item 8 had a mean value of 3.75 indicating that the universities utilize IT to strategically re-engineer the provision of capacity building of staff for research work. Furthermore, six items had their mean values ranging from 2.95 -3.46 indicating that the universities utilize strategic information management to re-engineer those research-based items to a moderate extent. Three items had mean values ranged from 2.03 -2.48 showing that the universities utilize strategic information management to re-engineer these items to a little extent.
Table 2 also revealed that 6 items had their f-calculated less than the f-table value (3.09), showing that for those items, the null hypothesis of no significance was accepted, while it was rejected for the remaining 4 items whose f-calculated values were greater than the f-table values.
The Table also showed that the standard deviation of the items ranged from 0.86 -1.24 which is a low range of values, indicating that there were less variations in the responses of the respondents, showing also that the mean values of the items were valid. The data further indicates that the respondents varied in their responses more on the extent of utilization of strategic information management to re-engineer collaboration with foreign researchers (SD = 1.24) than on publishing of research products (SD = 0.86).
Research Question 3 To what extent is strategic information management utilized in re-engineering University administration in federal universities in Nigeria?
Data for answering the research question and testing the hypothesis are presented in Table 3 . Table 3 shows that item 8 had a mean value of 3.57 indicating that the universities utilize IT to strategically re-engineer the dissemination of information among staff and students to a great extent. Data in the table further shows that the remaining eight items had their mean values ranging from 3.22 -3.49 indicating that the universities utilize strategic information management to re-engineer those university administration-based items to a moderate extent. Table 3 further revealed that seven items had their f-calculated less than the f-table value (3.09), showing that for those items, the null hypothesis of no significance was accepted, while it was rejected for the remaining two items whose f-calculated values was greater than the f-table values.
The Table also showed that the standard deviation of the items ranged from 0.86 -1.25 which is a low range of values, indicating that there were less variations in the responses of the respondents, showing also that the mean values of the items were valid. The data further indicates that the respondents varied in their responses more on the extent of utilization of strategic information management to re-engineer the provision of new relationships with clients of the institution (SD = 1.25) than on the dissemination of Information among staff /students (SD = 0.86).
Discussion of Findings
Data collected regarding the extent to which strategic information management is utilized in re-engineering teaching and learning revealed that admission services are re-engineered to a large extent in the universities through strategic information management to a large extent. Other teaching and learning activities like production of learning aids/objects, production and presentation of lecture notes, Provision of student registration services, Improvement of the quality of academic work and substantial shortening of time needed to develop, produce, and deliver products and services are re-engineered to a moderate extent. Table 1 further revealed that vital teaching and learning activities like carrying out and submission of academic assignments, computation/processing of student's results, and the use of ICTs in teaching are re-engineered through strategic information management to a little extent. This later finding may be part of the reason why the universities are not yet satisfied with the results of information management despite the huge investments made. The vital activities of effective teaching and learning which is a major objective of university education, has not been given a strategic attention through information management. Hence, the assertion of O'Brien [5] that using information technology to improve an organization's operations can have many strategic effects. Investments in information technology can help make an organization's operations substantially more efficient. Improvements to its business processes could enable a company to cut costs dramatically and improve the quality and delivery of its products and services. Table 2 shows data collected on the extent to which strategic information management is utilized in re-engineering research in federal universities in Nigeria. The data revealed that to a great extent, the provision of capacity building of staff for research work through strategic information management has been re-engineered. Other research-support activities such as provision of internet services for research works, provision of conducive environments for scientific researches, provision of library services for researches, publishing of research products, provision of scientific laboratory equipment/ resources, and development of research proposals/teams have been re-engineered to moderate extent through strategic information management. Creation of virtual organizations for academic and research works, collaboration with foreign researchers, and development of new unique markets for research products are research-support activities re-engineered through strategic information management to a little extent. According to Choo [14] information that has strategic value emerges out of the idea of information as an organizational resource and the related concept of competitive intelligence or environmental scanning. Thus, the information held in corporate databases may have strategic value in identifying new market opportunities or may in itself constitute new information products. Such new opportunities and new products are strategic in the sense that they aid the competitive position of the organization. Again, an organization may scan the business environment for market opportunities, for threats to present competitive positions, for potential replacement products and services for those currently marketed, and for potential acquisitions. New products have recently been marketed to enable firms scan the online databases and internet resources for competitive intelligence. Such information is strategic information and the systems designed to acquire, store, organize and make available for use, such information are strategic information systems.
Findings on research question 3 showed that on the extent to which strategic information management is utilized in re-engineering university administration in federal universities in Nigerian, information technology is used to re-engineer the disseminate information among staff/students to a great extent, while the promotion of administrative objectives, provision of new relationships with clients of the institution, discouragement of clients from switching to other institutions, re-engineering of administrative operations, institution of unique institutional reformations/innovations, capturing and keeping of administrative records, involvement of IT products in decision making, and creation of security networks within the institution are re-engineered through strategic information management to a moderate extent. According to McGee and Prusak [15] , the return on investment for information resources occurs when the resources enhance the effectiveness and/or the efficiency of the organization in carrying out its mission. Strategic Information Resource Management Planning (SIRMP) is a process for identifying and prioritizing IT projects based on an organizations business strategy. Therefore, if the objectives or aims of the administration of the universities are not to a large extent re-engineered or promoted through strategic information, the effect of the enormous investments on information resources in the institutions will not be felt.
On the hypothesis tested, the study revealed that there were no significant differences in the mean ratings of the responses of the information managers from the universities on the extent to which strategic information is used to re-engineer six items on teaching and learning, six items on research, and seven items on university administration. However, data on the hypothesis tested further shows that the hypothesis was rejected on five items on teaching and learning, four items on research, and two items on university administration. The implication of these findings is that for the 19 items where the hypothesis was accepted, despite the difference in the institutions, their opinions were not significantly influenced. Their opinions however, were significantly influenced on 11 items on the extent to which to those items are re-engineered through strategic management.
Conclusion
A strategic information system is any kind of information system that helps an organization gain a competitive advantage, reduce competitive disadvantages, or meet other strategic enterprise objectives. University education is directed by distinct objectives, and fulfilling these objectives demands a re-engineering through strategic information management. Higher education institutions, Nigerian universities inclusive, have invested heavily in business process reengineering, leveraging information technology to improve services and reduce costs. However, despite this enthusiasm and heavy investment, the universities have never been able to achieve the kind of result they desired. Therefore this paper assessed the extent to which Nigerian universities utilize strategic information management to re-engineer the academic processes for better results. The findings of the study revealed that to a great extent, many necessary and relevant academic, research and administrative processes have not been re-engineered through strategic information management in the universities. This lapse in the operations in the universities is likely to be the reason why the advantages accruing from strategic information management have not been fully reaped.
Recommendations
Based on the findings of this study, the following recommendations were made: 1). The university administrators should try as possible to ensure that the investments on resources and information technology in the institutions are to a great extent commensurate with the expected results, through the re-engineering of academic processes through strategic management.
2). The administrators of the universities should ensure that the right and relevant technologies required in the re-engineering processes through strategic management are put in place for better results.
3). The information managers in the universities should intensify their in efforts in the activities and processes identified in this study whose extent to which they are re-engineered through strategic information management are still low.
